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A bit Y of the first stage controls 8 bits of the 
second stage. Y=1 if one of the 8-bit second 
stage is set to 1 

—\ ran 



8-bit Root bitmap 
first stage 



Not used 
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8 bits": second] stage 
^HEJ 256 bits: third stage 



~H— I 8 bits: second ] stage 3 
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ljjjjjljj 256 bits: third stage 



B—] 8 bits: second istage 

^r"i"rr jj]SOi 256 bits: third sta 9 e 
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]j 256 bits: third stage 



3--j_8br 



8 bits: secondistage 



]J256 bits: third stage 
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3— ] 8 bits: secon dj stage 
jlllL lI IIiyHThj 256 bits: third stage 



Each bit of the third stage controls a segment size entry 

Abit X of the second stage controls 32 bits of the third stage 
X=1 if one of the 32-bit third stage is set to 1 
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Compute bitmap indexes according 
to the segment size rounded to the 
appropriate granule 




Mark this segment 
as allocated 



NO 



Compute the nearest upper 
size by scanning through 
bitmaps 




Split the segment into 
two sub-segments if 
necessary 



NO 



No more free memory Segment is allocated 
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Required size (limited to 1 Gbytes) 
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(FFBS (Find First Bit Set from 30 too)) 



31 -entry lookup table 
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Index of the First Bit Set: 0-30 
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8-bit root bitmap 



Level: 0 to 6 



8-bit Second stage bitmap [ 

256-bit Third stage bitmap Q 
8 words of 32 bits 
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Index: 0-7 



32-bit masks 
(Max. size-granule size) 



Index: 0-255 
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8-bit root bitmap 




3- Search in the upper bits 
of the root bitmap 



2- Search in the upper bits 
of the second stage bitmap 



8-bit Second stage bitmap 



1- Search in the upper bits 
of the current 32-bit word 
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256-bit Third stage bitmap organized as 8 words of 32 bits 
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1.6 



r 



i ll bitmap of 8 bits 



Level 0 



1 bitmap of 256 bits 



[] Table of256 pointers J] 



FREE 




| bitmap of 8 bits 



Level 1 



bitmap of 256 bits 



Table of 256 pointers J] 
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/free 



8-bit root bitmap 
-Levels 2-5- 
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Doubly linked lists 
for free segment lists 
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bitmap of 8 bits 



Level 6 1 



bitmap of 256 bits 



7] table of 256 pointers J] 
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Memory 
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Merge upper segment with 
the current segment to release 




Merge lower segment with 
the current segment to release 



Release the segment 
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prev_segment 




N 

— ^ 




N 

X 
N 


Segment Size 



25' 



Toward increasing addresses 



•Status: 0=FREE, 1 = ALLOCATED 











MEMORY 
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MEMORY 



free_next_segment 



free_prev_segment 



2 free segments 
in this list 




A single free segment 
in this list 



Header of 
the list per 
increasing 
addresses 
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